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CHARGING FOR AN IP BASED COMUNICATION SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to the provision of charging 
services in Internet protocol networks, and particularly to 
5 shared charging services. 

BACKGROUND OF THE INVENTION 

Diameter is an IETF protocol that has been specifically 
designed for the Internet infrastructure. Diameter unifies 
authentication, authorization and accounting (AAA) 

10 transactions. 

The accounting related extension (AAA) of the base Diameter 
protocol is likely to be used in networks which are all-IP 
(Internet Protocol) based for charging purposes. 

Furthermore, in all-IP based networks, it will be essential to 
15 provide a mechanism for transferring sponsorship information to 
a centralized charging function. In this context, sponsorship 
refers to the 'underwriting' by a third party of part or all of 
the costs of a communication session established by a user of a 
communication system. Thus, when a user makes a call, a third 
20 party may agree to pay for (i.e. sponsor) a certain part of the 
costs associated with that call. 

The principle of shared charging is discussed in United Kingdom 
patent application number 0031459.1. 

However, no provision for accommodating sponsorship in charging 
25 mechanisms has yet been provided for in relation to. 
implementations of all -IP networks. 

It is an object of the present invention to' provide an improved 
technique' for accommodating charging in IP networks, which 
addresses the above-stated problems. 
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SUMMARY OF THE INVENTION 

According to the present invention there is provided a method 
for charging for services in a communication system supporting 
a Diameter IP protocol, comprising defining at least one 
5 attribute value pair to define sponsorship information. 

There is- preferably provided an attribute value pair defining 
shared charging information. 

There is preferably provided an attribute value pair defining 
shared percentage information. There is preferably provided an 
10 attribute value pair defining shared amount information. There 
is preferably provided an attribute value pair defining a 
sponsor identity. 

The method may comprise receiving a request to establish an IP 
session from a user of the system; initiating an account with 
15 an accoijint controller of the system; establishing the IP 
session; and initiating the monitoring of the account. 

The step of initiating an account may comprise transferring 
sponsorship information to a charging system, the charging 
system being responsible for monitoring of the account, 

20 The sponsorship information may be transferred from an 
application server. 

The account may be initiated responsive to an account request 
message . 

The monitoring of the account may be initiated responsive to an 
25 account request message. 

According to the present invention there is further provided a 
communication system supporting a Diameter IP protocol and for 
charging for services, wherein the Diameter protocol is adapted 
to define at least one attribute value pair to define 
30 sponsorship information. 
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The attribute value pair may define shared charging 
infoirmation. The attribute value pair may define shared 
percentage information. The attribute value pair may define 
shared amount information. The attribute value pair may define 
5 a sponsor identity. 

In a further aspect the present invention provides a Diameter 
IP protocol adapted to define at least one attribute value pair 
to define sponsorship information. 

The Diameter IP protocol sponsorship information may be 

10 provided to enable shared charging. 

According to another aspect the present invention provides a 
communication system comprising: call control function means 
adapted to initiate a call session for a user of the system; an 
application server for providing an application for a user of 

15 the system In a call session; and a charging means for charging 
a call session for a user, wherein the call control function 
means, the application server and the charging means are 
adapted to communicate using a Diameter IP protocol. 

The call control function means may be a serving call state 
20 control function. 

The charging means may comprise an on-line charging function 
and an off-line charging function. 

The charging may be initiated on the basis of a Diameter IP 
communication between the call control function and the 
25 charging means. 

Shared charging information may be communicated to the charging 
means from the application function 'on the basis of a Diameter 
IP commiinication. 
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The charging means may monitor the call session charges 
responsive to a Diameter IP communication from the call control 
function. 

Thus, in accordance with a preferred embodiment of the present 
5 invention, shared charging information is introduced into the 
Diameter protocol. The invention thus advantageously provides 
an enhancement to the Diameter charging capability, and 
provides a mechanism for effective sponsorship in all -IP 
networks - 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention and as to 
how the same can be carried into effect, reference will now be 
made by way of example to the accompanying drawings in which: 

Figure 1 illustrates the main network elements in an example 
15 implementation of the present invention; 

Figure 2 illustrates the signaling in a preferred embodiment of 
the present invention; and 

Figure 3 (a) to 3 (c) illustrate further details of the signaling 
of Figure 2 . 
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is described herein with reference to a 
particular illustrative embodiment. However, such embodiment is 
presented for the purposes of illustrating the present 
invention, and does not limit the scope thereof. 

25 In particular, the present invention is described herein with 
reference to a particular example of a UMTS network supporting 
user equipment, such as a mobile station, and providing 
connections for the user equipment to external IP networks. 

Referring to Figure 1, there is illustrated the main elements 
30 of a UMTS network implementing an all -IP Diameter protocol 
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system for the purposes of describing the present invention. In 
Figure 1 only those elements of a UMTS system necessary for 
supporting the Diameter protocol charging in accordance with 
the present invention are illustrated. The full implementation 
5 of such a system will be apparent to one skilled in the art. 

Figure 1 illustrates generally a UMTS network infrastructure 10 
including a seirving call state control function (S-CSCF) 4, a 
combined charging collector function (CCF) and online charging 
system (OCS) 8, and an application server (AS) 6. The S-CSCF 4 

10 supports a call session for the user equipment, such as user 
equipment 2, connected in the UMTS network 10. The CCF provides 
the centralized charging function for offline charging, and the 
OCS provides the centralized charging for online charging. The 
S-CSCF 4 additionally has a connection 12 to an IP network or 

15 element of an IP network external to the UMTS network 10, as 
described further hereinbelow. In particular, the connection 12 
connects to a service provider or terminating part with which 
the user equipment 2 establishes a session. 

The UMTS network provides access to other, external IP services 
20 or networks for the user equipment 2 . For the purposes of the 
present example, it is assumed that a call session is to be 
established between the user equipment 2, and a B-subscriber 22 
in a further IP network 18. The further IP network 18 supports 
the call session for the B- subscriber 22 with a serving call 
25 state control function (S-CSCF) 20. For the purposes of this 
example, as the initiating caller the user equipment 2 is 
considered to be the A- subscriber . For the purposes of 
supporting the call session, the connection 12 is between the 
respective S-CSCFs of the respective subscribers. 

30 The B-subscriber may, for example, be a further user equipment 
or a service provided by a third party. 
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Figure 1 also illustrates the protocol interfaces for the 
various IP network elements. The S-CSCF 4 is connected to the 
AS 6 via an ISC interface represented by block 12, The ISC 
interface may, for example, be a session initiation protocol 
5 (SIP) interface. The CCF/OCS 8 is connected to the S-CSCF 4 via 
a Diameter protocol represented by block 16, The CCF/OCS 8 is 
connected to the AS 6 via a diameter protocol represented by 
block 14, 

The principle of shared charging' enables operators and/or the 
10 terminating user to co-operate to share or distribute the 
charges for a call. In conventional charging the user 
responsible for originating the call bears the full cost of the 
call. Under a shared or sponsored charging regime the user of 
the terminating part may bear part of the cost, either 
15 voluntarily or under requirement from an operator. 

The preferred embodiment of the present invention proposes the 
use of shared charging information in a Diameter protocol as 
new AVPs (attribute value pairs) or as part of an existing 
grouped Service -Parameter- Info AVP. 

20 The sponsorship charging information in a Diameter ACR 
(accounting request) may preferably be defined with four AVPs: 
shared charging information; shared percentage informations- 
shared amount information; and sponsor identity information. 
These are described in more detail in turn hereinbelow. 

25 The type of shared charging information may preferably be 
indicated by a code according to Table 1. 



Shared 


Description 


charging 




code 
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00 


Normal charging - Charges not shared. Used 
when the user of the terminating part or the 
service provider is not to bear any of the cost 
of the call. The originating subscriber is 
charged for the full cost of the call. 


01 


Network access fee - Indicates that the user of 
the terminating part, or the seirvice provider 
will bear part or all of the network access 
charge , 


02 


Transferred data towards used service 


Indicates that the user of the terminating part 
or the service provider will bear part or all 
of the cost of transferring data towards a used 
seirvice • 


03 


Used service - Indicates that the user of the 
terminating part or the service provider will 
bear part or all of the cost of a used service. 


04 


Ca-LJ-Controx ana lyioDixiuyiYianayemenu -Lxiu.j.t^ciutsfa 


that the user of the terminating part or the 
service provider will bear part or all of the 
charge due to call routing and mobility- 
management (in the CallProcessing server) . 


05 


Total cost of transaction excluding other 


services I.GeS ~ XnCL-LCauSS UIia.L. i^ixc: lloc:x 

terminating part or the service provider will 
bear a proportion of the total charge of the 
call excluding the charge for the use of 
supplementary/value- added services . 


06 


Total cost of transaction - Indicates that the 


user of the terminating part or the service 
provider will bear a proportion of the total 
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TABLE 1 



Table 1 includes examples of shared charging information. Other 
5 types of shared charging may be used in addition to or instead 
of those listed above when needed. 

The shared . percentage information, implemented as an AVP, has a 
value which defines the amount of the fee (0-100%) that the 
service provider or terminating part is willing to pay, 

10 according to shared charging alternatives. 

The shared amount information, implemented as an AVP, has a 
value that defines the fixed amount of the fee which the 
service provider or terminating part is willing to pay, 
according to shared charging alternatives. If the fixed amount 

15 is used, the shared percentage must be set to zero. 

The sponsor identity information, implemented as an AVP, 
defines the identity of the party willing to pay the sponsored 
part . 

Referring to Figures 2 and 3, an example embodiment of the 
20 present invention is now described. 

In a first step, user equipment 2 transmits an IINVITE message 
100 in the packet domain - as represented by block 101 - to the 
serving call state control function (S-CSCF) 4 allocated to the 
call session. 

25 Responsive thereto, in the preferred embodiment an initial 
accounting is started by the S-CSCF 4. As represented by 
Diameter protocol communication exchange 102 in Figure 2, and 
shown in further detail in Figure 3 (a) , the S-CSCF sends an 
ACR(START_RECORD) accounting request message 200 to the CCF/OCS 
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8. The CCF/OCS 8 replies with an ACA accovmting acknowledgement 
message 202. If the user equipment 2 is a pre-paid user, an 
initial threshold value is also sent to the S-CSCF 4 by the 
CCF/OCS 8. 

5 Following the start of the initial accounting, the S-CSCF 4. 
transmits an INVITE message 104 to the AS 6. 

The AS 6 preferably performs a one-time event, as represented 
by Diameter protocol communication 106. As shown in further 
detail in Figure 3 (b) , the AS 6 sends an ACR (EVENT_RECORD) 

10 account request message 204 to the CCF/OCS 8. This ACR includes 
any sponsorship information, where the AS 6 confirms its 
identity and also that it will pay a percentage, or a 
predetermined fixed amount, of certain charges. In the present 
example, the Ag 6 informs the CCF/OCS 8 that it intends to pay 

15 for 50% of the Call Control charges and 50% of the mobility 
management charges, as charged by the S-CSCF 4. The CCF/OCS 8 
stores this inf ortnation. The CCF/OCS 8 replies with an ACA 
accoxinting acknowledgement message 205. 

Thereafter, the AS 6 returns an INVITE message 108 to the S- 
20 CSCF 4. The S-CSCF then forwards an INVITE message 110 towards 
the terminating party (the B-subscriber 22), i.e. the recipient 
of the call session initiated by the user equipment2 . 

Responsive to satisfactory acceptance of the call, in 
accordance with known techniques, the terminating party returns 
25 a positive acknowledgement message 112 to the S-CSCF 4, which 
message may be a 200 OK message. 

Responsive to receipt of the acknowledgement message, interim 
accounting is triggered from the S-CSCF 4 to the CCF/OCS 8, as 
represented by Diameter protocol communication 114 in Figure 2. 
30 As shown in further detail in Figure 3 (c) , the S-CSCF 4 sends 
an ACR(INTERIM_RECORD) accoxint request message 206 to the 
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CCF/OCS 8 to obtain a final tariff for the connection. In the 
present example, referring again to Figure 3(c), an ACA account 
acknowledgement message 208 is sent from the CCF/OCS 8 to the 
S-CSCF 4, which message includes the new tariff. More 
5 importantly, in a pre-paid user scenario, a new threshold value 
is sent from the CCF/OCS 8 to the S-CSCF 4, 

Finally, a positive acknowledgement is transmitted from the S- 
CSCF 4 to the User equipment 2 . 

From the above description, and from the protocol interfaces 
10 shown in Figure 1, it will be apparent that the communications 
102, 106, 114 represent Diameter protocol communications, and 
the other communications of Figure 2 are, for example, SIP or 
ISC protocol communications - 

Thus the present invention provides for the actual charge 
15 towards each party to be determined for a Diameter protocol 
system - 

The present invention is described herein with reference to 
examples of preferred embodiments for the purpose of 
illustration, and is not limited to any such embodiments. The 
20 scope of the present invention is defined by the appended 
claims . 
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CIiAIMS 

1. A method for charging for services in a communication system 
supporting a Diameter IP protocol, comprising defining at 
least one attribute value pair to define sponsorship 

5 information. 

2 . A method according to claim 1 wherein there is provided an 
attribute value pair defining shared charging information. 

3 . A method according to claim 1 or claim 2 wherein there is 
provided an attribute value pair defining shared percentage 

10 information. 

4 . A method according to any one of claims 1 to 3 wherein there 
is provided an attribute value pair defining shared amount 
information. 

5 . A method according to any one of claims 1 to 4 wherein there 
15 is provided an attribute value pair defining a sponsor 

identity. 

6. A method for charging for services in a communication system 
supporting a Diameter IP protocol, comprising receiving a 
request to establish an IP session from a user of the 

20 system; initiating an account with an account controller of 

the system; establishing the IP session; and initiating the 
monitoring of the account . 

7. A method according to claim 6 wherein the step of initiating 
an account comprises transferring sponsorship information to 

25 a charging system, the charging system being responsible for 

monitoring of the account - 

8 . A method according to claim 7 wherein the sponsorship 
information is transferred from an application server. 
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9. A method according to any one of claims 6 to 8 wherein the 
account is initiated responsive to an account request 
message . 

10 . A method according to any one of claims 6 to 9 wherein the 
5 monitoring of the account is initiated responsive to an 

account request message. 

11. A communication system supporting a Diameter IP protocol 
and for charging for services, wherein the Diameter protocol 
is adapted to define at least one attribute value pair to 

10 define sponsorship information. 

12 . A communication system according to claim 11 wherein the 
attribute value pair defines shared charging information.' 

13 . A communication system according to claim 11 or claim 12 
wherein the attribute value pair defines shared percentage 

15 information. 

14 . A communication system according to any one of claims 11 
to 13 wherein the attribute value pair defines shared amount 
information. 

15. A communication system according to any one of claims 11 
20 to 14 wherein the attribute value pair defines a sponsor 

identity. 

16 . A Diameter IP protocol adapted to define at least one 
attribute value pair to define sponsorship information. 

17. A Diameter IP protocol according to claim 16 wherein the 
25 sponsorship information is provided to enable shared 

charging . 

18. A communication system comprising: call control fiinction 
means adapted to initiate a call session for a user of the 
system; an application server for providing an application 

30 for a, user of the system in a call session; and a charging 
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means for charging a call session for a user, wherein the 
call control function means, the application server and the 
charging means are adapted to communicate using a Diameter 
IP protocol . 

5 19. A communication system according to claim 18 wherein the 
call control function means is a serving call state control 
function. 

20. A commxinication system according to claim 18 or claim 19 
wherein the charging means comprises an on-line charging 

10 function and an off-line charging function. 

21. A communication system according to any one of claims 18 
to 20, wherein the charging is initiated on the basis of a 
Diameter IP communication between the call control function 
and the charging means . 

15 22. A communication system according to any one of claims 18 
to 21, wherein shared charging information is communicated 
to the charging means from the application function on the 
basis of a Diameter IP communication. 

23- A communication system according to any one of claims 18 
20 to 22, wherein the charging means monitors the call session 

charges responsive to a Diameter IP communication from the 
call control function. 



25 
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